INTRODUCTION
Burnout is a reaction to chronic stress at work. It has negative socioeconomic consequences and affects the worker's physical and mental health (1) (2) (3) . This condition has been reported among nursing professionals, who are often in contexts of dynamic work, overburden and intense interpersonal relationships, which makes them susceptible to developing Burnout (1) (2) 4) . It is important to deepen the understanding of the factors associated with this syndrome in order to find strategies to prevent it, which would benefit the health of the worker and the quality of care.
Theoretically, Burnout depends on individual susceptibility and on the environment in which the professional is inserted, including the daily workplace and the society to which the individual belongs (5) . Interventions that increase personal resources to cope with environmental challenges can help control this syndrome. However, interventions can be better targeted at the daily work environment, the structure and the functions that organize it (5) than in the other conditions related to Burnout, so the former have been of more interest to scholars in this area. Analyses on the subject (6) have pointed out that Burnout is mainly determined by inadequate organization of work, which can result in work overload, lack of autonomy and lack of support for tasks.
The nursing work environment has been studied by different researchers through the application of instruments such as the Nursing Work Index-Revised, which allows to describe this environment in four components: autonomy, control over the environment, physician-nurse relationship and organizational support (7) . Research has shown that the negative aspects of the work environment are related to adverse events associated with low quality care (4) and can increase the risk of undesirable consequences, such as Burnout (8) .
Since the 1980s, researchers from the United States have been investigating the influence of the characteristics of the work environment on the outcomes obtained with nursing professionals and patients (9) . In Brazil, studies found an association between work environment and Burnout (8, 10) . However, these investigations did not assess the profile of the work environment that is associated with the syndrome.
Assessing this profile will support the elaboration of hypotheses to identify and prevent the Burnout. Therefore, this study aims to identify the associations between the three domains of Burnout and the characteristics of the work environment of the nurse.
METHOD

Ethical aspects
The project was approved by the Research Ethics Committee and a Consent Term was signed by the research subjects.
Design, place of study and period This is a cross-sectional study with quantitative approach, carried out in public health institutions under the direct administration of the Health Services Coordination Office of the State Department of Health of São Paulo, Brazil, between January 2011 and January 2012.
Population and sample: inclusion criteria
Of the 43 institutions linked to the Health Services Coordination Office of the State Department of Health of São Paulo during the data collection period, 40 accepted to participate in the study: 18 (45.0%) were general hospitals, 15 (37.5%) were specialized hospitals, 4 (10.0%) were specialized care centers, 2 (5.0%) were polyclinics and 1 (2.5%) was a day hospital. Institutions with hospitalization units predominated (85.0%) and, among those, 55.0% were large (150 to 500 beds), 27.5% were medium (50 to 149 beds) and only one (2.5%) was small (24 to 49 beds). Most of the institutions (70,0%) accepted all patients and 12 (30,0%) only accepted referred patients.
The convenience sample was composed of 745 baccalaureate nurses who worked in different sectors that provided direct assistance to the patients in the institution.
The professionals who were on leave during the study period were not included.
Study variables
The study included the variables: gender; age; mean time of formal education and length of service in the institution; Burnout, assessed by the Maslach Burnout Inventory (MBI) according to its components (emotional exhaustion, depersonalization and reduced personal accomplishment) (6) and the institution's organizational traits according to NWI-R subscales (autonomy, control over the environment, physician-nurse relationship and and organizational support) (7) .
Study protocol
The physical and emotional exhaustion of the nurse was assessed through the version of the MBI for healthcare workers. This instrument evaluates the feelings of the participants about their work in 22 items distributed in three domains: emotional exhaustion, depersonalization and reduced personal accomplishment. In the first two domains, higher scores correspond to greater feelings of emotional exhaustion and depersonalization. In the reduced personal accomplishment domain, higher scores indicate high personal accomplishment. In this study, no cut-off points were used for diagnosing Burnout, according the recommendation of the MBI authors, since research could not identify a score pattern that indicates individual dysfunction or need for intervention (6) . The version of the MBI used consisted of a five-point Likert scale (1) (2) (3) (4) (5) , different from the original instrument with seven Burnout and nursing work environment in public health institutions Nogueira LS, et al.
categories. The choice for this version of the instrument was due to the difficulties observed among Brazilian respondents to discriminate the seven categories of the original instrument (11) . In the application of the five-category MBI, the scores of the domains had the following ranges: emotional exhaustion, nine to 45; depersonalization, five to 25; and reduced personal accomplishment, eight to 40 (11) . The version of the NWI-R (7) translated and validated in Brazil was used to investigate the organizational traits of the institutions (10) . This instrument assesses the characteristics of a work environment that is supportive of nursing practice. It is composed of 57 items, of which 15 are distributed in 4 subscales: autonomy, control over the environment, nursephysician relationship and organizational support (10) . The subscales autonomy and control over the environment represent the freedom of nurses to solve problems that affect the quality of nursing care. The subscale nurse-physician relationship addresses the professional respect necessary for an effective communication, which allows reaching the common objective of providing adequate care to the patient. Finally, organizational support consists of items derived from the subscales above and allows identifying the situations in which the organization provides support to nursing practice (7, 10, 12) . The scores of these subscales vary from one to four points, and in the Brazilian version of the NWI-R, lower values indicate that the institution has more favorable characteristics for nursing practice (10) . Data were collected by trained research assistants and supervised by one of the researchers. The instruments were filled out by the nurses during their work shifts and the research assistants were available for doubts during this process. At that time, besides the MBI and the NWI-R, a socio-demographic questionnaire was also applied.
Analysis of results and statistics
The reliability of the MBI and the NWI-R instruments was assessed using the Cronbach's alpha coefficient, and values above 0.7 were considered satisfactory. Descriptive statistics were used for the characterization of the sample and description of the values obtained by the nurses in the MBI domains and the NWI-R subscales. The Pearson correlation coefficient was used to verify the relationship between the work environment (NWI-R) and Burnout (MBI). The following intervals were used to interpret the strength of these relationships: values reaching 1.0 were considered perfect, values between 0.90 and 0.60 were considered strong, values between 0.59 and 0.30 were considered moderate and values below 0.30 were considered weak (13) . K-means clustering was performed using Euclidean distance to identify groups of institutions with similar work environments, according to the four NWI-R subscales. Analysis of variance (ANOVA) was conducted to compare the MBI scores between these groups. For using this test, homogeneity of variance among the groups was verified (assumption required for the test). In the situation where there was a significant difference among the means of the groups, multiple comparisons (pairwise comparisons) were made using the Bonferroni test to isolate where those difference are. The significance level was set at 5% was applied for all analyses.
RESULTS
The MBI was answered by 745 baccalaureate nurses, most of them female (86.7%), with a mean age of 43 years (SD=9.6). The mean time of formal education was 14 years (SD=8.5), and the mean length of service in the institution was nine years (SD=9.4).
The reliability results of the NWI-R and the MBI, measured by the Cronbach's alpha, are shown in Table 1 . In the MBI, the coefficients ranged from 0.55 to 0.88, and the domain depersonalization was the only one that presented a coefficient below satisfactory. The values of the NWI-R subscales ranged between 0.70 and 0.82. The analysis using descriptive statistics of the level of Burnout and the professional practice environment, according to the NWI-R, is presented in Table 2 .
In Table 3 it is possible to observe that there was a statistically significant correlation between autonomy and all MBI domains. No MBI domain was associated with the NWI-R subscale physician-nurse relationship. Control over the environment was correlated with the emotional exhaustion domain; and the subscale organizational support was associated with emotional exhaustion and with reduced personal accomplishment. All the correlations observed were moderate but positive when related to the emotional exhaustion and depersonalization domains and negative when related to reduced personal accomplishment.
In the Cluster analysis, four groups of institutions with similar work environment profiles were identified, based on the four NWI-R subscales and with the following distribution: group 1 (n = 8, 20.0%), group 2 (n = 16, 40.0%), group 3 (n = 13, 32.5%), and group 4 (n = 3, 7.5%). The characterization of these groups indicated that the institutions in group 1 presented more favorable work environments; group 2 presented intermediate values for all four subscales; group 3 presented the highest values in the subscale physician-nurse relationship, indicating unfavorable professional relationships; and group 4 presented an unfavorable environment for three subscales (autonomy, control over the environment and organizational support).
Burnout and nursing work environment in public health institutions Nogueira LS, et al. It is possible to observe in table 4 that the groups differed significantly in the Burnout domains of emotional exhaustion and depersonalization (p <0.05). Group 4 stood out from the others because it presented the highest mean of emotional exhaustion and depersonalization, and the lowest mean of reduced personal accomplishment. Therefore, the nurses of the institutions in this group were more exhausted and with more intense feelings of depersonalization and reduced personal accomplishment.
The multiple comparisons made using the Bonferroni test, which are presented in Table 5 , showed that group 4 differed Burnout and nursing work environment in public health institutions Nogueira LS, et al.
significantly from groups 1 and 2. The analysis of this result along with the results from Table 4 show that group 4 had means higher than group 1 regarding emotional exhaustion (p=0.023) and higher than group 2 regarding depersonalization (p=0.021).
DISCUSSION
A professional activity should be a source of satisfaction, economic and professional achievement, and it should emphasize the important role of the individual in society. However, daily practice is experienced with different levels of occupational stress, which may lead to the development of the Burnout syndrome.
Age and length of service are factors that have been inversely related to Burnout (5) . Thus, younger and newly admitted people are more likely to have this syndrome. Participants in this investigation had a mean age of 43 years (SD=9.6), and length of service of nine years (SD=9.4); thus, their individual characteristics did not indicate susceptibility to occupational burnout.
However, the mean and median values resulting from the application of the MBI indicated moderate emotional exhaustion (mean 22.4±6.5) and depersonalization (mean 8.9±3.1) and reduced personal accomplishment (mean 31.4±4.3). Scores between 16 and 25 and 7 and 12 indicated moderate emotional exhaustion and depersonalization, respectively. For the third domain, scores smaller than 32 indicated a low sense of personal accomplishment (14) . The variation of the scores observed in the sample (Table 1) indicates the presence of individuals with high emotional exhaustion and depersonalization and reduced personal accomplishment, indicated by the maximum scores of, respectively, 45, 21 and 40.
Regarding the work environment, this study found values close to 2 in all NWI-R subscales, results similar to Brazilian investigations carried out in Intensive Care Units (8, 12, 15) and better than those observed in a study carried out in Primary Care Units (16) . In the comparison with other countries, the work environment described by the NWI-R in Brazil (8, 12, (15) (16) presents worse characteristics than the ones found in an Irish study which, in turn, found less favorable environments than those observed in north american institutions (17) . An integrative review in the Brazilian journals identified that deficient infrastructure, lack of equipment, dissatisfaction with salary, overload of tasks, inadequate staff sizing and the resulting exhausting work process, lack of professional recognition, among others, are factors that influence the quality of life of nurses working in hospital institutions (18) . Another literature review, which included studies published between 2010 and 2014 mainly in Brazil, showed that deficit of staff, work overload, relationship problems in the multiprofessional team, lack of leadership, among others, are the main causes of adverse events in nursing care (19) . The two reviews descrived above identify unfavorable work environment conditions in the Brazilian context, which may result in physical and/or emotional exhaustion and may impair the quality of the assistance provided to patients.
In the present study, the nurses presented symptoms of Burnout and were working in environments with aspects unfavorable to the professional practice. Unfavorable environments in terms of autonomy, control over the environment and organizational support were more strongly associated with high emotional exhaustion, a component that is considered the nucleus (3) and initial sign of the syndrome (20) . Autonomy was the only NWI-R subscale that was correlated with all components of Burnout, whereas the relationships between physicians and nurses were not associated with the condition (Table 3) . As described in the method, the autonomy subscale represents the freedom of nurses to solve problems that affect the quality of nursing care. Higher values in this subscale indicate unfavorable characteristics for nursing practice (7, 10, 12) . This is similar to the interpretation of the emotional exhaustion and depersonalization scores of the MBI (the higher the score, the greater the feeling of exhaustion and depersonalization perceived by the nurses). Therefore, the results of Table 3 show that there is a direct and positive relationship between autonomy and Burnout, in the sense that a greater sense of autonomy can have a protective effect on the development of Burnout. This hypothesis is also supported by the results of Table 3 , which show that autonomy has a protective effect on reduced personal accomplishment since, in the case of this MBI domain, higher scores indicate high personal accomplishment. The correlation coefficient between autonomy and personal accomplishment was negative (-0.44, p=0.004, Table 3 ), which means that the greater the sense of autonomy, the greater the perception of personal accomplishment.
In the NWI-R validation for the Brazilian contex (10) , the correlations between this index and the MBI were tested. The level of significance was reached between almost all domains and subscales of the instruments. However, some similarities with the results of the this study were verified: low intensity or absent correlation between the nurse-physician relationship and the depersonalization (0.11) and reduced personal accomplishment (-0.25) domains; in addition, the highest coefficients were found in the correlations between emotional exhaustion and autonomy (0.37), control over the environment (0.49) and organizational support (0.45)
In the comparison between the groups of institutions formed according to NWI-R results, the institutions in group 4, with worse working conditions regarding autonomy, control over the environment and organizational support, presented the highest emotional exhaustion scores, different from group 1, which was composed of institutions with better work environments.
This result and the correlation between NWI-R and MBI confirm the assumption that unfavorable work environments are associated with emotional exhaustion. The prominent and consistent behavior of this Burnout aspect found in this and other studies (8, 10) probably indicates its nuclear role in relation to the other domains of the syndrome. It is worth mentioning that depersonalization has been considered a behavioral defense mechanism against emotional exhaustion and reduced personal accomplishment, as another consequence of Burnout (3) . These observations may contribute to prevalence analyses, since these studies apply different criteria to diagnose Burnout: for some, this condition is defined by the presence of a significant alteration in the three MBI domains; for others, an alteration in one of the domains is already a sign of Burnout. A study carried out in a hospital in the south of Brazil (21) , did not find the syndrome among the interviewees when it applied the criterion of significant alterations in the three domains. However, the prevalence Burnout and nursing work environment in public health institutions Nogueira LS, et al.
reached 35.7% when only one of the components was sufficient for diagnosis. According to the authors, other studies that used the more rigid criteria also presented lower Burnout rates than this last result. Therefore, the question remains whether the presence of the Burnout triad is really necessary for its diagnosis.
In addition, there was no clear relationship between the characteristics of the work environment and depersonalization; the group with unfavorable conditions (group 4) differed from the intermediate group (group 2); however, the same did not occur when it was compared to the group of institutions with better working conditions (group 1). Perhaps depersonalization is more strongly related to individual response to emotional exhaustion, since it has been considered a coping strategy and a natural mechanism against exhaustion (22) . However, there are arguments against considering depersonalization as a coping strategy (3) since, if it were a healthy defense, it would be negatively associated with emotional exhaustion rather than positively, as it has been observed.
Furthermore, the reliability results observed in MBI had satisfactory coefficients in the areas of emotional exhaustion and reduced personal accomplishment; however, the Cronbach's alpha of the depersonalization domain indicated fragility. Similarly, low reliability values in the depersonalization domain were identified in other studies: 0.54 (8) and 0.65 (23) .
Limitations of the study It is worth mentioning as a limitation of this investigation that the professionals who were on leave during the study period did not participate. The inclusion of these professionals in the research could change the extent of the burnout aspects. In addition, the research data refer to the health institutions of the state's public administration, so the characteristics of the management model, the assistance standards and the clinical characteristics of the patients may be directly related to the results found. Despite the similarity between nursing settings found in a study about work environments in Brazilian public and private Intensive Care Units, this restriction should be considered, since this research refers to a type of unit of these institutions (12) . In Brazil, one difficulty in investigating the nursing work environment lies in the varying levels of compatibility between the NWI-R subscales applied in national studies and those used in other countries (12) . International studies use the Practice Environment Scale (PES) (24) more frequently, which was created from the NWI-R but has not yet been validated for the Brazilian context. Moreover, in countries such as Spain (25) and South Korea (26) , the factor analysis of the validated versions of the instrument identified different NWI-R and PES subscales, making the comparison of results even more complex.
Contributions to the Nursing area
From the above, it is possible to say that emotional exhaustion, which has been related in a more constant and linear way with the characteristics of the environment, can be an alert for the need to identify inappropriate aspects in the work environment. In the management of nursing services, it is important to provide favorable conditions in the organizational environment, in order to promote the autonomy of the professionals, increase their control over the environment and improve the organizational support offered to them. The results suggest that environments with these conditions are less susceptible to Burnout, a syndrome that can impair the quality of care.
CONCLUSION
The characteristics of the work environment that were related to Burnout were: autonomy, organizational support and control over the environment. The lack of autonomy to solve work problems was associated with the three components that characterize the Burnout; the organization's lack of support for the professional practice was associated to reduced personal accomplishment and emotional exhaustion, and low control over the environment was associated only with the latter.
Emotional exhaustion was more intense in the group of institutions with worst working conditions regarding autonomy, organizational support and control over the environment, than in the group with the most favorable conditions for nursing practice. In addition, the negative attitude of depersonalization was also more present in the group of institutions with unfavorable characteristics than in the institutions with intermediate profiles.
Future studies should address other variables potentially associated with Burnout, besides the organizational traits identified by the NWI-R, such as: type of patient, hospital unit, public or private administration, among others. Studies addressing the score patterns of nursing Burnout would be particularly useful to identify the syndrome and the need for early intervention. 
